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(54) THIN FILM DEPOSmON METHOD USING AN ATOMIC LAYER VAPOR DEPOSmON METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin film deposition method using 
an atomic layer vapor deposition method. 

SOLUTION: A first reactant containing an element to deposit a thin film and 
a ligand is poured into a reaction chamber containing a substrate and is 
purged, and next, a second reactant is poured and purged. Using a 
substance having bond energy with the element to deposit a thin film higher 
than that of the ligand, by the chemical reaction between the element to 
form into a thin film and the secondary reactant. a thin film is deposited, 
and moreover, the production of side-reactants is prevented. Alternatively, 
as the second reactant, a substance which does not contain a hydroxy! 
group is used, and after the purge of the second reactant, the same is again 
brought into reaction with a third reactant containing a hydroxyl group, by 
which the production of by-products of the hydroxyl group in the thin film is 
prevented. Alternatively, after the purge of the second reactant, for 
removing impurities and improving stoichiometry. the third reactant is 
poured ad purged. In this way, the thin film which does not contain 
impurities and is also excellent in stoichiometry can be obtained. 
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ft, ^ h u^(D^^4 5 ort^lK* h i^j^bEESS 
^hu^ic^^^o :tl[^L, fBlEJSftA* LTT 
MA£, ^LtS2SJSfei (B) ^Lt^/yjrfflV^ 

(•KIT**) te, MgeiMot^l^h^^ 

[0047] in 1 1 a*<©awarf*»?B«>» is 20 

[0 0 4 8] HJl KZ)Xi{^l/>tN4 5 0, N7 5 
0, N8 3 0li^4 5 0t, 7 5 Or. 8 3 0t(Ol 

O4 5 0, O 7 5 0, O8 3 0li^4 5 0U 750 

r, 8 3 ot^i#iMTtir^-y y^$rffot 
y^/i/T^ 9 , rto«8 5o X:x&iffl&mik £ ^fz 

Wiitcxo xi&$l & titiT/u j^mitmn , tr^- 30 
y^ytom&Avifx&mzxvxmztmm imzm 

[0 0 4 9] HI 1 2 RXfm 1 3 Ji#* , ^CDStfffXtf 

[oo5o] fie*^stP&tj«*3gMosg i mmtommtc 

«toTM* titr/u? ^ ^ ASftjgfi, Hi 2^£ 

*Lfc«fc5K* 1 8 0- 9 0 0 nm^V^S-CMS 

0 . 0 0 5 J^T<£>ffi£#-r 5*nfcSIB««:»t. 40 

xM&£titzT;\s^~vj*m<km<DmifTm*, anc 

^ZfttzX b 1 8 0-9 0 0nm^V*fSt^ 
[0 0 5 1] B14H ^*^ft«S:t/^0^co^ l £ 

[0 0 5 2] Hll 4<7>X«l|;i*5V v t\ Us-depj 
ttSffi±fc|R#L^:«^r=-y yj/Ltv^v>ty^ so 
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y^T-fc^, N4 5 0, N7 5 0, N8 3 0li§^450 

r, 7 5 or, 8 3 ot:<DS*#is5tT"C^r^— y > 

^^^^ofci^V^tfo^o O4 5 0, 07 5 

0. 08 3 0(^ 4 5 0^ 7 5 Or, 8 3 OtW^ 

rtpii85 o^n&m&wfzTx&mmfflkis&tzv 

T20 0; 10HFMt«xyfy^tf 0 /ci:# 

[0 0 5 3] BU <£ 5 f-> 

*» W<&* l SB6<b*IBI:: i o r »fiK £ ftfcT ^ ~ £ 

«fK, 8 o otwit^T^-y ymtil 

>^£g^2~3 A/m i nl:ft«t5o 8 00 

[0 0 5 4] tAT, *3SM^mi^^l6o»ll8icj:or 

[0055] ai5it *«m<os i <Dmm<Dmm^£ 

[0 0 5 6] *«M<©»l<D||Jfi(OJgflB^J;o"C^$ 

2 0 5, Kmi^2 0 7 2fctf-b8Mi«2 0 9 £^tr 0 HI 1 
54\ #flB#»2 0 SttSKHftaBt-Cfc^. 2 
1 l{i^^^^^^c^JitPm@±t-?F^^tL5^^^t: 0 > 

[0 0 5 7] JL^T, itfflEJLgBttl 2 0 9 Xtf T8B«« 2 

o 5<Dmjjttmyo<D k— tr^^sn^^y v-y = >-jg 

T?*Wc U ^i^o^SJ^ 2 0 7 *&&w<Dm 1 <^*fe<^ 

rsis^^j fcuf-S. ttt, mis 
T^m® 2 o 5 ttmm<D k*— is titz /f y ^y = 

>-JKT*»^L, ^m^2 0 7tr*XH<0* lttMttoS 

Mi2 0 9(iTi NB-CiftLfci** ^MlS^t 
fc*-fi^ ^fc, ffj|E_h^m®2 0 9St>*T^m 
«2 0 5<Z>plq^«:g^K||r^jRK % «x.«P t , Ru^ 

B^BST (BaSrTiOa) RtW/S L^*^ 

[0058] hi 1 6 (i, i <Dmm<Dtem\z.£ 
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[0059] *«^(DS i <Dmma>mtiMz£&mwK& 
mmtstitz*mftm*\z. mmmtLxv i>m. 

>g^3 o 1 mmmk ity- h«y»iBi3 05^ 

I2t«i: Lt^- h«i3 0 7 i*A«tSo HI 16 
<K MSf 3 0 3lMft K-tV^Wt^ot, 

y - * * fc i* K ^s-To 
[0060] *«w^**fr5B^^ h7^^ 

«3 o l ttTMWKfctfJS U MS3 o 7te±n 
[0 0 6 1] ^(d, »W©ffll:±^^^i/^«JtSr#fla 
[0 0 6 2] Hl7li, eSJfeO^ir^v'^&^JgW^ 

st i (ommcDMm^ x^xm&z tntmnm»ttm * *i 

[0 0 6 3] *»BOS I S^rf^>^ (OtC-C*^) 

^t^'>^T*ffM»lM^6 l E-7A 
/c m 2 M*51^T, ^P^<7)S I S*f<i/$tem%:<D 
^^.tHfiO. 4V»tHMm«ffi«:*#<-C# 
5:i:W5o Ufc^oX, *5£9iOS I S*"*^ 

riE-7j rixio- 7 j fcif£^-rfc<z>-e 

[0 0 6 4] il8ll HloMao 

mmtmtz ^zv-? nm&8t& i e - 1 a/ c m 2 

[0 0 6 5] mi 8 jr^uybcfc 5f-. *JgBi:iSS I 

[0 0 6 6] Bl9tt, **Ww«i«>ltll6<o*»cJ: 
or**SixfcBI«IBt3fts««SixfcMl S^/^v^cd 
RttO WE J: £ £ ^"T ^ 7 7 X& £ . 

[0 0 6 7] 1 E - 7 A/ c m 2 "C*> 

mi s**'<is#<om&. ^mmtm<Dm&*2 6. 5 
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[0 0 6 8] m 2 0 te, *#9l0>ffS 1 J: 

<5 0 

[0 0 6 9] ftJ£<D**'*is*lt* *&W<DM I S*-T 

-fe^SfcD 1 f AO»h,«j«ffi-CR«BS£ L 
Xfisf/ismttM (TaO) ^ftflsR-IMfclBI (NO) 
S:ffifflL^se*^>^-v^^>^ kVcMtl,X^Z>k%, Hl*P 

[0 0 7 0] EI 2 1 Rltm 2 2 , &Jk<D&tflfAXfi 

<Dmmi£ \z. «t 5 itits «h* £ ^ ? 7 -c $> % 0 

[0 0 7 1] m 2 1 XT/H 2 2 K*31^T\ T^E^J 
y fcJV^fltSrfiUB LTV^V^^CDM I M^r-^v- 

t°y^l<!:Lt?fMUcf, 4 0 O^Tvk^T^-y > 
^^fT^ofc^^^t5i- 0 IH2 2tCfc^T, r#j J* 
30 l Oll^lic i o t 1° y <!: L 

r r s = ^7 ^tt{bR«:«j« L^«^r*^ y> , rm±H 
l,xm&liz&7 0 ott^r^yy^fifo 

[0 0 7 2] -j&ftK, ^i^m^MIM^ft 

zi-z^+vv^ymzMffrrzo 021c 

^Sn^T/u^^^AKftBtSr^-vy tf^^Ri: ITS 
ffl-Tixtf. ItllI«lE-7A/cm 2 (0»P) 

&^xh'<y y-ftmz.mtbxmtix\<^<DX\ mtim 

«£«M***Yk*-fr&v\ L^L. H2 2fc^^tifcJ:^ 
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[0073] m2<Dmm<r>mm 

[00 7 41 1S15 (i3M) % Wttf^yayS 
J: 8 »*7 9 y ^> LtSi 1 5 <D? 

[0 0 7 5] SJfft^ll (0 3#S) f^g 

y 1 9&teoTKJ£^ir W<1 1^1 00-4 0 0t, 
#£.L<J*. 3 00-3 5 0t^I^gWl-l 
0, 0 0 OmT o r r (DXlff^{:ffi:0 Uf7^2 

3) 0 fitriHxsmsx^xsff>3fi«jR-rsxs^fev^ 20 
[0076] #^ tWExaa«ftt^xaffi**r«ofc 

&mr\ >'< 1 1 LTjg 1 # V 1 Sr*— ^ 

A (A 1 (CH3) 3 : TMA) Sr^7-f>A»t;^ 

5) 0 ~tnc£V^ »*7?y^snfcvy3yl 

1 B64fc*ft*K#Six6. 30 
[0 0 7 7] tfctc, WfEXStaff&t^XSJS^Srtfto^: 

0. l-10 0Wlft^« Ur^2 7) 0 

[0078] ifriExaiaffi&t^xaffi^srfto^ 

^29) 0 «r|BJK2SJC*i:L-Ctt, NaO, 0 2> Os 

So 

[0 0 7 9] flftSEXSaS&T^XSJE^SrftoTt 

S^twm^gtt^^fO. 1-10 so 
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73 1) 0 

[0 0 8 0] S4#V3*t-^*fC, !£3 

RJttt* (H2O) ft4f©IWtft«r, v'-v 

«itflm9-10»W8EAt5 (*T"y:/3 
3) 0 r*tU:J:9, WE*3RJCWtt«rlEJB2RJS«^ 

aafcfl l RJ&4&0D 5 ^R/t^-ftcglofclg l R/S^i&U* 

fg 3 s**tt2v^cRj6 l t^m -&mm*m 

ti5 0 rcoir#. B»ia*iMk«*:«//TV^v>»2RJC 

[0 0 8 1] ^^I^ilCio^Tlj:, ffilB&MMt: 
R^lt7;^ = !>AgMb« (AI2O3) C^jCiot 
V^<5#V Ti02, Zr02, H f O2 x Ta 2 Os, Nb 2 
Os, Ce0 2 , Y2O3, S i02, I n 2 O3 „ R u O2 , 

I rOz, SrTiOs, PbTiOs, SrRuOs, C 
aRuOs. (Ba, Sr) T i Os N Pb (Zr, T 

i) O3, (Pb, La) (Zr, Ti) O3, (Sr, 
Ca) RuOs, (Ba, Sr) R u O3 , S n # K— 1° 
^f^Kt^l x\iOz (I TO) , £fcteZ r^K— 
y&tltz hOsI^fcottfiV^ 

[0 0 8 2] 8cfcl, Mexfiffl*at/lSffi**:«ofc 
#tfST\ 5J£^^n^}Stt^tO. 1-10 

£r**;t5 Uf^3 5) 0 iMSftfetf, A9E»<— 
*iS{bS*^A/^i>*^«2SlS:WSraAX^^ 

[0 0 8 3] #cki, WE_b^*riJ**LfcA*iMl:*^» 
50)315* «x.tf« 1 0 A- 1 0 0 0 At*5^if 5 d» 
SrflBRi-s (^^37) 0 aci:*»Sfc& 

lRlC*^aAIS:B Ur^2 5) d^^^SB 
Ur^3 5) *-e*rJBJH»lc|fc9iSLff 5. 
[0 0 8 4] 02 4/j^LEl2 7I± % 1^m<D%^<n% 

SRl£»^3lS^BI«*K^i-5/!:i?)^i-|a-C*>So 

[0085] *i\ 1 5 . «tjx:tf y =1 ysi^i 
*77r^Lt, U2 4lc^£tbfcJ; Sffil 

[0 0 8 6] ^C^, ffirEl 0 0 — 40 Ot^It?!^ 
r/1-10, OOOmTor rOI^EAW:tl65 
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*A (A 1 (CHs) 3) £&AL*:«, 7/U=t>>#x-t* 

tiz> 0 ^y^sfiiciisi-o, si- 

O-CHsifcliS i -O-A 1 -CH3^i'#t^l 

2 A 1 (CHa) 3+3N20 
-^Al 203+Al (CHs) 3+3C 

m?Mt¥i& s izTjkz tut £ hy^^r^^=r> 

^>M±{:(j:S i -O-A 1 -0<Dmm&tc< ishM 

Tkasfti (H 2 o) ^aALtlCT/^y^tv^^ 
-T6 0 CtUcJ;^ El 2 7lc*£*Lfc<fc5fc:* UfrffiK* 
* ixfclS 1 RJS4*<z> 5 *>ifflie5S 2 Rj£;» <t SiS LT^o 20 
fc|g 1 Klttt^S 3 SiSft <b SiS 

Sg 2 BUtMRxm 1 RJfcW £ fc h C #>mfc £ MIS 
»lSl£«<©*6»*S:«^S^^i?>, *g£teSo3££ 

[oo9o] rrr% &m<km<oib#m&&te\,^*m 

[0 0 9 1] £i\ »OALD^aD 

^9-&IMbK*:»fiK-*-5»*, ffrie{b#^2lc;^ 30 

^iJItt-CfcSAl (OH) 3 3fiS^*ixSo r<£><fc?ft 
ffllftT*fc5A 1 (OH) 3^r?6^-r5fcfe^, *55M 

ftl(DXP S (X-ray Photo electro 
n Spectroscopy) ^flr^rffo /:: 0 

[0 0 9 2] HI 2 8 l*. ffi*^I^iIfSl: J: 9 m& 

# £ > h £r*-r o 40 
[0 0 9 3] ffiSStOALDifetCj: 9 TVU^ ~ 
$J>>&t<km<Dt 0 — ^tt5 3 5. 1 e V£r4^£ LT^fri&iJ 

D8felc«tO»rt**Lfcryw$^«>-&»fbl»4A 1 (O 
H) st^-CV^*:*, ttttftT^S^AIWiafctf 
^i#£*i/0>5^:7 (a) J: 19 hfcmtDV^y (b) 

[00 94] Wl©: k&^misT&ZtZ, tSSEOJ: 
h y ^^T/u^^^^t/TKJKftSriiC^^R^S 50 



[0 0 8 7] HugER/S^-V >^ 1 1 \C7kmt&& 

^^^ft^#52aS&U fi*J;Uis NzO s O2, Os^ 
fcliC02^ftAt^ e W*.fi, «2SJS^tltN20 

«:fflv^*&<^Kjts:f4TtE{t:^S; (5) 
6 0 

[0 0 8 8] 

H6+3N2T ■■■ (5) 

*$A/t^5Al (OH) 3^fc< SA/fls&ix*. :o 
Al (OH) 3<7>*S:«bi-^:*{-tt, AMfcLk 

ixffftfeftV^ *5gW-Cf4. h y t^frTJV^-yj** 
[0 0 9 5] H 2 9 S^ia 3 0 te^* , ^SCOgf&O 5 

[oo9 6] t;v% ~vj±mtm<Dmtimffim±*** 

'<*>*\zmm\.Xm'<X?*1Zo r^X% ^rt^^^^T 

tetfy v-y =y8S:fflv^ 8 HI 2 9MIH3 o^iot^ 
T, fgl#Bc7)ft|& (aMc) ttT*MM«r*'9*>' 

SlfctOT*)^ ^2#g^)ft^ (bXt^d) f4S^ 
HI 3 0lcx<£ti1t£. id J: o XWtfc £ tifr T 

/ux^^^mitm^mmmk i,xmm Lfc«**«*© 

B2 9 ^it»Lri^— WEE, Mfctf 2v-c»h,m«a s * k 
ft<, ^oi 1 #1 2# @ ^ftir B ^»t)f ^ 
cot?, Mtinffi$F&&fa±£iriZ>^ kfcftfrZ> 0 

[0097] ms(Dmm<omm 
^-h-r-fco. B3 2H *&9HDM3nm<Dmib\c£ 

L^:^^ ^ yW7^7A-efc5 0 HI3 l&t/EI3 2 
[0 0 9 8] *i\ IS15, y =r >-^«^^ 

itsf 1 5<z)^^^y ^^^Ktifc^sfcttasi-c 
immmm-5 (^f^4i) 0 «ria»**fetta*7 



(11) 
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[0 0 9 9] ^{C, KfcT-'Y W< 1 1 HSfi 1 5 £:#£A 

ot^ft^l 1&100-400 C C, 0£L< 

3 0 0~3 5 0tOTSWl-10, OOOmT 
o r r <Dl£jl<DTM$kmc$k'Z> (Xf yzf 4 3 ) 0 fiME 
XS*Wi«lK^S^7 1 y^iC^ol>-Ct«^3K!< 10 

[oioo] *tc, miEiaftfrSrftofcttift^ ej£ 

n^itli^vi^-yy^^ mi 
RJC«Ui, Ml^hy>^7;u^^is (A 1 (c 
Ha) 3 : TMA) <D&JREJEtt*#;* 9 -f > AM^t 
»7— 5/ Kl 7*iii:T«r8aSS^«ffiS:+^«x.S 

5) 0 r*U-J:«9, »**^*iffi*79^^v^*tL^: 

[0101] «HExa*fl=«r(fto^:ttl»-e, Kj£ 20 

1 (c» L tlRttl:S 2 # v 2 * t-^y S 
■fr, ^FfStfetf*. MZ-ttT/l'zt^tfx&O. 1-100 

[0 10 2] fflEIS*#tftofcttffi"e % gjfc 

ft ^ 1 1 L 3 # V 3 ^r^/y 

? Kl 7£«D-CSg2E/£«K «lx.tf*SKft (H 

2O) 4ifWbAlc«ixfc||ffc^«rftA-t-« 

^4 9) 0 

[0 10 3] rfUCfc!^ *IEffc:*!ft»*ixfe»lRie 30 
»ftU 5 *2R]Efi:«i«:SJ£L % a>ofc^ei&<c J: o X M* 

5o -*"**3t>. TMA(DCH3MH2 0(DH(j:Klt 
CH 4 <t L"Ca^|»^tLx TMAWAlWH2 0O0li 

WR^ricKBSLT, xfijflftau o ow^fii-eff 

/U ^ ^ r> A»tf tBIft K«* H # V K* <if (D^»Bft** 

[0104] ffiriaxs*#«:ffto^:«tJB-c, kj£ 40 
1-1 0 o»B2ft^— ^LrttiBKJCsn^ttaK 

»£;h/CV>5®2KJS*&Bi!>Rfc< Ur^5 1) 0 
[0 10 5] &{c N WlBSJt^-r w<jc«HB^F*B*©l« 

^*iro»fk^Sr»4#v4xr^->-Y!7— — ^ ki 7 
3) 0 -<D£tiiz, ffifcffi+mm&vmmi^&tix^ 
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[0 10 6] Hk^ WEXS*«=S:«o^ffi-C\ RJt 
ft^l 1 Sr^Stt^-CO. 1-10 0»IH3&a? 
- ^ L t SJS ^ nf {c^lP^f $ ft 1 1/ ^ ^ 3 SCtl ^ 

5) 0 

[0 10 7] S«±(^^S*X3tHT-g*ffi^SP 
K<?Dff$OiB5, WitfftioA-lOOOAr-A535» 

feco£AI£PI (^^^4 5) a>£^fiH4#;*0>3#;^ 

[0 10 8] *jtlfc©»JRfc*3i^T, W1B»1KJSW, 
m2S^^m3S^Sr#^^JBS^'C-$>6 hy 
^f;U7^-;^!)A (A 1 (CH3) 3 : TMA) , mt 

itto<D*yi'tfx&m^x&m&i\Mx&zTsi'^~v 

[0 10 9] **W^lB^FJl^»feS:fflV^fe* 

B^Stit^0<omt ttlt TiOz, TazOs, Zr 

02, Hf O2, NbaOs. CeOz, Y2O3, S i O2 , 
I112O3, Ru02*fcliIr02«S:*lf5rH5t- 

tiL&&nkto<Dmt Lxns r t i o 3 , PbTi 

03, SrRuOs, CaRuOj, (B a , Sr) Ti 
0 3n Pb (Zr, Ti) O3, (Pb, La) (Zr, 
Ti) O3, (Sr, Ca) RuOj, Sn^K-tV^ 
£*W5:In203, F K— t°V^$tt/c I n20s^fc 
teZ r tf* K-t°y^$ti/: 1 n2 03Sr*lf5^i:^# 

So m^Mw^^itm<omt its in, Nb 

N, ZrN, TaN, YaaNs, A1N, G a N, WN 

LTfiWBN, WS i N, TiSiN, TaSiN, A 

1 S i N^/cfiA 1 T i N r £riS-T?#5o 

[0 110] ^fc, «lr3fiUfe*»WOJH^»3R»ft*ffl 

¥Kxe^^s»i»jhffli, s<vr-&mm. m& 
[0UUH33I1 *mw<om 3 <DmM<Dmm<om 
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[0112] miz&\,^xxm*V'( ? Jisgtzm-t* 

ixfcJBiStf*^-^ Jg2R/S^cQ&A, 
£;Kfc!B2Rj£»^— *3RJE*©ttAXV»JS 

ttryus = !>A|MfcK«>**tr*i-. BBS 3fc«<S*i,fc 
«fc 9 r a- 5 ~ 9 ARfbftftSMlcffMt * 

[0113] i34ii *&w<om 3 <n$m><nm&\z.& 

[0 1 14] x*litt8-f WB+*jS 
ffi*5#K:4£U «TE**^«:^£?i:LT3. 

X<D%}— m&m#>X&tiX\,^Z>Z k&ftfrZ 0 
[0115] B3 5&O<0 3 6ta&*. XP SSrflH\ 

[0 116] H^ioV>TXttfi^>"7 f -< V^n^u*— 

BMblRWu 0 3 5^*S*t^«t Ai-Ai^yf 30 

^!)^SMH EI 3 6\Z*k£tllt£ Al-A 
1 tfi^-f >-?mzh Ash* Al-O^yf^ 

[0 1 1 7] HI 3 7&U*0 3 8(2^*, XPS$rfflV\ 

w*»w©ib 3 <omm<omm\^ «t 5 

v ^NHGBA^ttlc J: o r »rt £ ttfcT >\< % 

[0118] m^^^xxmn^^ ^ v^jM"*— 40 

[0 119] ^4OH^CO^S0 3 9fl, *&W<D$84 
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[0 12 0] *5BWom4 0HJfiO»flgfi, »2tf>Hi£ 

<&»ii&fttwii 3 <Dmm<DMm&m*&t> j £tzjfmx& 
i^/y^/^^ift^^3#v3M^ 7- 

+^CS5^, «^Blm»-10f)>IBaALfc« 
Uf^36a) (C4&^°~ (^T7/3 6 

b) r t&m^xnmm-e&Zo 
[0121] :jic j: o > «riEJS^«*ffi^AJi«{b]K 

ll(^Ji*»tt^J: or liWL 
r, ^RjfcttGMSiW^ SWI(05F#B4*«>»*ftt5J: 0 * 

fe<£>« L&*1fcfc*Rj£ttlIB0>RJS* 
*«rK*rWH©lW^«Xr^M*»©»*t»/J^S 

-£5 0 ^ur, Rj&^^xjM-fc^rjfcK 

[0 12 2] 

(B) ^bSlSlPft (A) — 
jjg^:x:*yl^*- ©SlMCtotllS^ (A) <D})lf 

v-K^msttSo tit, y^f^KPfl^jg^ior 

IW, »JSJC^J:or»itrt^»*i-5^#B«4r«6 
[0 12 3] Sfc, *«W(cJ:5iS^SIR»feSrfflt^ 

fti^fK 2 Rlt* £ *> fe^ CfeSlS * ^r* l RJ£*^I6 
5JB3Srt?«fc*rWt^SJS:**5rtlcJ:5, ^Jlgfft: 

r-#£o w^tf, **Wfi. hy^^r^^^^^ 

v «|tr;p ^ ^ * ABWfc*«r»*i"5 ^ <t ^r # ^5 0 
[0 12 4]"*^ *»M^J:SIW^**»ttSrfflv^ 



(13) 
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fcbb&ms&fcto&SiXRTfst-iS-rz. z\tilz£V^ 

[8 1 1 ft&<Dm*mM%&&m^tzT/i'$~$j*m 

So 

[8 2 ] 8 i cdta^ ^^^^bJ^^^(Z)^S:^ 

[8 3 ] *:^0^^T-^^*^*^fflV^fc»J^?FM*fe 
mx&>% 0 

[i6] HS^lB^JBSS^ffeSrfflv^TT^^^^AK 20 

<tm&te&-r 5 # =. x ^ Mam-* «>«>h 

[h 7 ] ^^s^ iotr^^ vj*mfcm&M 

[0 8 ] *3&0^<£>3f 1 oJtl6«>WlBlc J: or ^ ~ 

[a 9 ] ^^cDsw^^*^0j<Dm 1 <Dnm<DMm\z 

\z x z> ta, j*m<tm<Dm £ ^^-r^y 7t^^ 0 30 
m 1 0 ] a*©sjifawjffl©s 1 ^xt^i 

[in] tt*<oa*xtM:«w<z>« 1 <omm<omm 

[il 2] t^^coSW^ *fc o $ ftfc S = * 

[Hi 3] «^ <7)f l (DllJS^f id J; o t M ^ 40 
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